Introduction: To prevent passing infection to their infants, Mozambican mothers with HIV are advised to follow biomedical norms during breastfeeding. However, little is yet known about how HIV-positive mothers perceive biomedical norms during the breastfeeding period.
Introduction
The World Health Organization [1] recommends lactating mothers living with HIV should follow biomedical norms during the breastfeeding period. This involves breastfeeding the infants within the first hour of birth, practicing exclusive breastfeeding (EBF) in the firsts six months after childbirth, and adhering to antiretroviral therapy (ART) for the lactating mother and the infant [2] .
In Mozambique, like many other sub-Saharan countries, all lactating mothers are recommended to breastfeed in the first hour after childbirth. This stimulates breast milk production, breastfeeding on demand, and exclusive breastfeeding during the first six months after childbirth regardless of their HIV status [3, 4] .
The Mozambican Ministry of Health recommends two types of infant feeding: breast milk and formula milk. However, the use of breast milk is preferred [4] . HIV-positive lactating mothers are also advised to comply with antiretroviral therapy throughout breastfeeding for themselves and to adhere to antiretroviral therapy for their infants for the six weeks following childbirth [3] .
Practicing exclusive breastfeeding implies an infant is fed on breast milk without any additional food such as solids or fluids -including water; except for drops or syrup containing vitamins and minerals or medicines prescribed by healthcare providers [1] . As for infants fed formula, it was recommended not to feed any additional food or liquids during the first six months after childbirth [4] .
Benefits of exclusive breastfeeding for the infants are welldocumented [2, 5, 6] . These include nutritional benefits [2] and enhancement of the development of the brain, intestines, and immune
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system of the infant [7] . As well, it prevents infants from morbidity and mortality [8] , diarrhoea, respiratory infection and skin infection [9] .
Exclusive breastfeeding also benefits lactating mothers because it prevents breast and ovarian carcinoma, increases the duration of amenorrhoea and reduces the risk of type 2 diabetes [10] . As well, breast milk is considered cheaper than formula milk [6] . Moreover, exclusive breastfeeding strengthens the bond between the mother and the infant [7] .
Among HIV-positive women, exclusive breastfeeding reduces the risk of postnatal HIV transmission [11] . However, this benefit is only possible if lactating mothers comply with antiretroviral therapy during breastfeeding [12] . Lack of compliance of exclusive breastfeeding and antiretroviral therapy may result in high risk of mother-to-child transmission of HIV (MTCT). In developing countries, it is estimated mother-to-child HIV transmission ranges between 25 to 35% during the first six months of breastfeeding [13] .
Adherence to exclusive breastfeeding implies leaving behind social and cultural norms associated with breastfeeding practices such as mixed feeding and breastfeeding cessation before infants are six months old. However, studies [14, 15] have documented most lactating mothers do not fully practise exclusive breastfeeding within the first six months following childbirth no matter what their HIV status.
Despite implementation of polices to promote exclusive breastfeeding [4, 16] and prevention of mother-to-child transmission of HIV [3] exclusive breastfeeding is still a concern in Mozambique. In 2011, the Mozambique Demographic Health Survey (DHS) estimated at the national level, exclusive breastfeeding to the age of six months only amounted to 37% regardless of the HIV status of the lactating mother [17] . Nevertheless, this average is considered slightly higher than the sub-Saharan Africa average, which was 34% in 2010 [18] .
Studies [19] [20] [21] have documented low adherence to exclusive breastfeeding and the practice of mixed feeding among lactating mothers who are unaware of their HIV status. Mother-to-child transmission of HIV through breastfeeding has also been reported [22] . However, little is known about how lactating mothers living with HIV actually behave during breastfeeding since the implementation of the aforementioned polices on exclusive breastfeeding.
Lack of exclusive breastfeeding in Sub-Saharan Africa has been associated with biological causes [7, 15, 23] , psychological factors [24] , the socioeconomic environment [7, 15, 25] , poverty [26] and a perception that baby boys are more demanding to breastfed than baby girls [23] .
Studies [27, 28] have also reported low adherence to antiretroviral therapy during postpartum period. The most common impediments are economic, emotional stress, depression, lack of HIV disclosure and pill burden [27, 29, 30] .
These aforementioned studies have stressed structural determinants of exclusive breastfeeding and antiretroviral therapy adherence during the postpartum period. However, little is yet known about how the adherence to exclusive breastfeeding and antiretroviral therapy are influenced by behavioural factors. As well, we do not know which perceptions explain breastfeeding practices among HIV-positive mothers in Mozambique.
This qualitative study, therefore, explores perceptions and practices of exclusive breastfeeding among HIV-positive lactating mothers living in the rural province of Maputo. It analyses HIV-positive lactating mothers' compliance to biomedical norms recommended to reduce the risk of mother-to-child transmission of HIV during breastfeeding.
Infant feeding has always been conceived as a biomedical issue [31] . However, social scientists have demonstrated infant feeding is also a social and cultural practice [32] . It is considerably influenced by the social and cultural norms of the community [33] .
Some authors [33, 34] suggest mothers breastfeed because they are socio-culturally deemed responsible for meeting all of their children's needs. Thus they strive to follow the recommended biomedical guidelines to minimise potential health risks and achieve the social status of a "good mother" [35] . While others argue that mothers breastfeed because it is their role and it is an expected practice from the family and society [33, 36] . Nonetheless, other authors suggest breastfeeding as an oppressive practice to women [37] .
In order to analyse mothers' adherence to exclusive breastfeeding and antiretroviral therapy, we use the theory of practice as underlined by Pierre Bourdieu [38] . This theory helps to understand how both structural and individual factors may influence breastfeeding practices within a specific context.
Bourdieu argues that food and eating practices depend on the ideas people have about the body and the effects of the food upon the bodyon its strength, health and beauty -and the categories used to evaluate these effects. In this sense, Bourdieu suggests food and eating practices are associated with gender, identity as well as one's position and status within the society [32] .
Based on Bourdieu's theory, we can explain that selecting the type of infant feeding, the way of treating it, feeding practices and the duration of exclusive breastfeeding also depends on mothers' perceptions, incorporated learned experiences and their social environment.
Bourdieu's theory thus explains how HIV-positive lactating mothers perceive and practise exclusive breastfeeding and adhere to antiretroviral therapy to prevent HIV transmission to their infants. It also helps to understand the interplay of individual and structural factors influencing adherence to biomedical norms during breastfeeding in rural Mozambique. Therefore, it can contribute to a better understanding on how to improve infant health, and how to prevent practices placing infants to the risk of HIV infection.
Methodology Study design and study sites
This qualitative study was undertaken in Namaacha and Manhiça, rural districts of Maputo province, located in the south of Mozambique. In 2015, Namaacha district had a population of 51 257 [39] and operated 10 healthcare facilities. Approximately 263 736 inhabitants lived in Manhiça district with 14 health facilities and one rural hospital. These investigation sites were relevant for this study because they have the highest prevalence of HIV/AIDS in the country, accounting for 26% of all pregnant women living with HIV [40] .
Recruitment of participants and data collection
Recruitment and interviews of study participants took place between January and March 2015 in six health facilities implementing a program of prevention of mother-to-child transmission of HIV. Three health facilities were selected in each district. One was located at the centre of the district and two in the neighbourhood. The centre of the district is relatively urbanised, whilst the neighbourhood has more rural characteristics. These discrepancies were taken into account for analysis purposes.
Participants consisted of a purposive sample of 59 HIV-positive lactating mothers whose children were aged between zero to two years -25 in Namaacha district and 34 in Manhiça district. We used a saturation method [41, 42] to design the study sample size. These participants were especially important in accessing mothers' perceptions and practices regarding exclusive breastfeeding and adherence to antiretroviral therapy.
To select participants, the main researcher approached all mothers during a postnatal visit to a child at risk clinic (CRC). Those who agreed to participate were interviewed. A total of 59 in-depth interviews were performed, out of which 25 with mothers whose infants were zero to six months of age and 34 mothers with infants aged seven to eighteen months. Direct observation was also used to collect data on the type of infant feeding practice used among mothers.
The study also included 5 focus group discussions (FGD) -three in Manhiça district and two in Namaacha district -all with HIV-positive women. Each FGD had between 6-10 participants.
Data collection tools were developed from the literature review on breastfeeding and adherence to antiretroviral therapy. We considered the biomedical recommendations underlined by the World Health Organization [1] as the main themes. Next, an interview guide with general themes was designed. This template enabled the introduction of more probing questions during interviews to assess narratives from the participants.
For those who could read and write Portuguese -Mozambique's national tongue -individual in-depth interviews and FGDs were conducted in this language. Rhonga, the local vernacular language, was used for those who could not understand Portuguese. Six semistructured interviews were also conducted with maternal and child health (MCH) nurses working on prevention of mother-to-child transmission of HIV program. One nurse was interviewed in each health facility.
Procedure
This study obtained ethical clearance from the Faculty of Medicine at Eduardo Mondlane University and the Maputo Central Hospital Bioethics committee, protocol number CIBS FM&HCM/73/2014. Verbal information about the objective of the study was provided, and written consent was presented to each participant to make an informed choice on whether or not they wanted to participate in the study.
All participants read and signed the informed consent forms. Those who could not read and write, chose someone in their trust to translate the information into the local language and to sign on their behalf. Three sociologists participated in the data collection: one male main researcher (the first author) and two female assistant researchers. These researchers were then instructed on the objectives of the study and data collection instruments. The main researcher coordinated fieldwork, interviewed the participants and moderated the FGDs.
Data Analysis
A thematic analysis approach was applied to obtain key themes emerging from the data. Beyond this, the analysis involved five stages.
First, interviews were transcribed and then translated from Portuguese to English. Second, each transcription was read more than once, and initial codes were generated. Third, these codes were applied to identify and search various themes across the data. Fourth, identified themes were revised according to the research objectives and final themes were then defined. Quantitative data emerging from interviews were summarised and presented in tables and figures. Table 1 summarises the demographic characteristics of the study participants. The majority were between 18 and 34 years, married or living with a partner. Most were farmers and had more than one child. Some of these participants lacked formal education.
Results

Demographic characteristics of the study participants
The majority of participants were economically dependent of their partners. Nearly all were members of a Protestant church, while some were Catholic or Muslim.
All participants attended antenatal visits during pregnancy. A total of 55 participants reported to have given birth at the health facility while 4 gave birth at home. All lactating mothers attended postnatal visits. During antennal and postnatal visits, the participants had received information about how to breastfeed, how long they should exclusively breastfeed, and how to take care of their babies and also themselves. These themes enabled our research team to analyse women's compliance to biomedical norms during the exclusive breastfeeding period. Figure 1 shows the onset of breastfeeding after childbirth among the participants. Approximately half of participants breastfed their babies within the first hour following giving birth. These participants were most influenced by nurses, mothers-in-law as well as their own previous experiences of breastfeeding.
Timing the onset of breastfeeding after childbirth
However, a considerable number of participants initiated breastfeeding more than one hour after childbirth. This was primarily due to the mothers' biological health problems. These women made comments such as: "I was weak after childbirth" or "I had no milk in my breasts".
Others could not breastfeed because of the baby's biological problems, such as "The baby was born small and was under intensive care" or "the baby could not suck", or "the baby was born sick and was transferred to another hospital, and was under intensive care".
Participants also said they could not breastfeed when the babies were in intensive care, and nurses did not advise them to express breast milk manually for the babies. Some participants did not breastfeed immediately because they were advised not to by nurses. Others delayed making a decision about what the infant should be fed, while others perceived that a baby could only be breastfed after he/she started crying.
Decision making on the type of infant feeding
Most participants used breast milk to feed their babies. Nurses and mothers-in-law encouraged the participants to elect for this type of feeding. However, a considerable number of participants said they personally made the decision to breastfeed. For others, breast milk was viewed as the cheapest source of infant feeding. It was considered cost-free compared to infant formula. Some participants also recognised breast milk as a protector against diseases, such as diarrhoea and HIV.
One participant said: "Breast milk is good because it protects babies against disease such as diarrhoea. It also prevents the transmission of HIV from the mother to the baby. " (Mother of a child aged 12 months).
However, some participants regarded breast milk as a cause of diarrhoea. Some reported their babies experiencing diarrhoea when fed breast milk. Others believed breast milk could pass on HIV from the mother to the baby. They said they only used breast milk to feed their babies because they had no money to buy formula. In their view, formula prevents the transmission of HIV from mothers to their babies.
Few participants who used formula actually chose this option themselves. Most were advised by nurses to use formula because of biological problems such as lack of breast milk. Other participants also chose formula because they had money to buy it during the first six months after childbirth.
Nurses said that although breast milk was preferred, they also advised women to use formula. This advice was given during antenatal care at the time of childbirth to women who were working, studying or could not immediately produce breast milk.
Perceptions of breast milk and exclusive breastfeeding
Perceptions of breast milk: Participants had mixed perceptions. For some, breast milk was viewed as good and healthy for the baby. Breast milk is considered a natural food source and very accessible. Moreover, it enabled the babies to grow quickly and develop strong bones. Perceptions of exclusive breastfeeding: Most participants perceived exclusive breastfeeding as a means for their babies to grow up healthy. Some participants, exclusive breastfeeding meant feeding the baby via "traditional feeding that is from the mother". For others, exclusive breastfeeding meant they still had the opportunity to feed their babies because they did not know an HIV-positive mother could breastfeed her baby. These participants wanted to breastfeed more than six months -the limited period recommended by the nurses.
Some participants perceived exclusive breastfeeding as a responsibility. Practicing exclusive breastfeeding meant that one was an adult and held the responsibility to feed and take care of the baby. Exclusive breastfeeding was also viewed as a way to strengthen the relationship between the baby and the mother. They said exclusive breastfeeding enabled a woman to show everybody that she was the mother because the baby sucked her breasts.
Yet, a considerable number of participants perceived exclusive breastfeeding as not enough to properly feed a baby up to six months of age. This perception was common for both mothers using breast milk and formula. These participants viewed breast milk or formula alone as light food. Therefore, they believed the baby would not be satisfied after the age of three months. One of the lactating mothers said:
I exclusively breastfed my baby up to [the age of] three months because the baby could still get satisfied. But after three months, I started giving porridge to the baby because I think he may not be satisfied only with breast milk. When I give him only breast milk he cries. So, after giving him breast milk, I prepare porridge for him to ensure that he is satisfied. (Mother of a child aged 4 months).
Other participants said exclusive breastfeeding could delay the baby in starting to walk. They perceived some mothers have "good" breast milk, while others have "bad" breast milk. Participants explained when a mother has "good" breast milk her baby grows up strong and quickly, and gains the proper amount of weight. But, when a mother has "bad" breast milk, her baby does not grow quickly and will lose weight.
A few participants considered exclusive breastfeeding to be beneficial to them, but did not explain how it contributed to their health. Table 2 summarises the practice of exclusive breastfeeding (EFB) and mixed feeding (MF) among the participants during the first six months following childbirth. Exclusive breastfeeding among HIVpositive mothers was rare in both study settings. Both mothers using breast milk and formula practised mixed feeding. They introduced water and traditional remedies as early as the first week after birth, regardless of their age, level of education, marital status, number of children or occupation.
Exclusive breastfeeding and mixed feeding practice
At the time of the study, a few mothers practised exclusive breastfeeding, with babies between the ages of five days and two months. Mothers with babies between the ages of 7 and 18 months revealed they rarely practice exclusive breastfeeding in the first six months after giving birth.
Reasons for practicing exclusive breastfeeding
Participants stated they practiced exclusive breastfeeding because they believed it was good for the baby. It enabled the baby to be strong and healthy and to grow faster. They also said the nurses motivated them to practice exclusive breastfeeding.
Some participants used exclusive breastfeeding by choice while others did so due to lack of availability of any other kind of infant nourishment. Still others said their babies were still too young (1-2 months) and did not accept any other types of food. In some communities the use of breast milk was considered a norm. One participant explained it in the following way:
I breastfed my baby with breast milk up to six months because I learnt about breastfeeding in my village. I learnt that when a baby is fed with breast milk, he grows up very well and he does not suffer from stomach-ache. I come from a village where everybody uses only breast milk to feed the babies. Nobody uses other type of milk to feed the baby. (Mother of a 9 months old child).
Participants also said they practiced exclusive breastfeeding because of a lack of money to buy formula. They perceived formula as appropriate for babies because it reduced risk of transmission of HIV during the breastfeeding period. However, others believed breast milk could prevent passing HIV from mother to the infant.
Participants who practiced exclusive breastfeeding did not give other liquids or solid food to their babies. They said they were fearful water or traditional remedies could harm the baby. They also confirmed the nurses had advised them not to give other liquids or solid food until the baby was a full 6 months old.
Other participants said they had not yet fed their babies any liquids other than breast milk because they were still young to eat anything else. However, one participant said she had previously given other liquids to her babies once they were one month old. I have not yet given water to my baby because he is still young. In my previous children, I gave water to my first born when he was one month. (Mother of a 5 day old child).
Type of mixed feeding
Participants practiced two types of mixed feeding: 1) Introduction of liquids such as formula, water, traditional remedies, and Gripe water -a liquid used to relive infantile colic and gastrointestinal troubles in the infants [43] ; and
2) The introduction of solid food.
Participants gave water, traditional remedies and gripe water to the baby regardless their place of residence, age, marital status, level of education, occupation, or the number of children they had. This practice was common to both lactating mothers and those who chose formula to feed their babies. Babies were given liquids as early as one day to one week after birth.
Solid food was introduced as early as two months. This type of mixed feeding comprised breast milk and porridge, infant formula and porridge, breast milk and food and sometimes combined breast milk, formula and porridge.
The decision for giving water and traditional remedies to the baby was mostly informed by the family, the couple -both wife and husband -and their friends. Conversely, Gripe water was recommended by nurses and family members.
Reasons for practicing mixed feeding
Participants presented various reasons for practicing mixed feeding. Mothers who were using breast milk introduced formula when they perceived the baby was not satisfied with just breast milk. Others started using formula due to the lack of enough breast milk and yet others, stopped breastfeeding when they returned to work and school.
Some participants chose to use formula to feed the baby, but the nurses advised them to give colostrum to the baby in the first day after childbirth. These participants started with breast milk and then switched to formula.
However, other participants were forced to abandon exclusive breastfeeding before the baby was six months old, when they disclosed their HIV-positive status to their husbands. One participant explained that she followed the nurses' recommendations, but she had to stop breastfeeding when her husband learned she was HIV-positive. She added that her husband decided to feed the baby with formula.
I used breast milk to feed the baby up to 2 months. Health providers recommended me to use breast milk up to 6 months. But my husband forced me to interrupt when he discovered that I was HIV-positive. From there and on, he decided to buy and use formula to feed the baby. (Mother of a 15 months old child).
Participants gave water to the baby to quench thirst, but also to treat diseases such as diarrhoea and hiccups. Grip water was also given to the baby to prevent or treat complaints like stomach-ache. Sometimes, grip water was used as a substitute for traditional remedies. In most cases, use of grip water was not prescribed by the nurses.
Traditional remedies were also administered to babies soon after childbirth. Participants explained these remedies combated worms and epilepsy. Many of these women believe babies are born with these diseases. Additionally, they erroneously believed these ailments were not treated at the health facility and only by the traditional medicines. Most participants reported traditional remedies were part of their social norm and they had to obey the advice of their husbands or other family members.
Nurses said that always recommend mothers not to give new-borns any liquid such as water, traditional remedies, or tea. This should only be done after the age of six months. However, they recognised the fact mothers always gave water and traditional remedies to their babies because it was part of their social norm. They also stated new mothers were most often forced into doing so by family members, especially mothers and grandmothers.
Both participants using breast milk and formula reported introducing porridge or other more solid food because they believed the baby was not satisfied with only breast milk or formula. They said after breastfeeding, the baby would still cry and that meant he/she was still hungry.
Others introduced porridge early as a way to prepare for exclusive breastfeeding cessation. They also perceived early introduction of porridge could prevent illness which could possibly rise due to abrupt breastfeeding cessation. One lactating mother put it this way: I use formula and porridge to feed the baby because the nurses recommended me. I was recommended to stop breastfeeding when the baby completes 6 months. So, as the baby is 4 months now, I have started to feed him on formula and porridge so that he can be used to it. This will avoid problems such as rejecting formula and porridge or other illnesses that can arise when I abruptly stop breastfeeding at 6 months. (Mother of a child, age 4 months).
Some participants preferred to feed their babies breast milk, formula and porridge to enhance diet. They believed their babies should have a varied diet to grow well, and therefore, they should not eat the same food every day. One participant explained her views as follows:
I feed the baby with breast milk, formula and porridge because the baby must vary the type of food. It is an option because I think the baby cannot eat only one type of food, because otherwise he will not grow up very well. (Mother of a 5 months old child).
Most participants regarded mixed feeding as beneficial for the baby because it enhanced growth. In a FGD, lactating mothers said they practiced mixed feeding because breast milk alone was not enough to nourish the baby and strengthen its body all the way up to six months of age. They also disclosed the nurses got angry with them if the baby was not growing well and didn't have "good weight". These mothers were predominantly concerned about the "good weight" of their babies to avoid reprimands from the nurses.
However, other participants introduced solid food due to food shortage. Some participants said they lacked food for themselves and this negatively influenced production of breast milk. Several said they decided to feed porridge to the baby to prevent malnutrition or death before the age of six months.
During data collection, we observed lactating mothers feeding their 4 months old babies with solid food such as biscuits in the health facility and during community focus group discussions. These mothers said their babies were hungry and they could not breastfeed because they did not have enough breast milk to properly feed their babies.
Some participants in FGD reported that exclusive breastfeeding up to six months was a new practice recommended by the nurses. In their past experiences exclusive breastfeeding lasted four months. During this period, they also gave water and traditional remedies to the babies.
Participants said practising exclusive breastfeeding up to six months was a challenge because most of them had to return to work between 3 to 4 months after childbirth. Farming days lasted between 4 and 6 hours, and during that time, they left their babies at home. Several said nurses did not advise them to express breast milk, to keep it in a safe place or have the child minder give it to the baby when they were absent.
They also stated their reservations about expressing breast milk. In their communities, people did not think it was advisable because babies need to be fed warm breast milk -which is only possible when it is sucked directly from the mother. As well, they believed there was no guarantee saved breast milk would remain fresh due to lack of available cooling as well as the lack of adults present to control it. Moreover, some participants feared expressed breast milk could be harmed or bewitched by "bad" people.
Timing everyday exclusive breastfeeding practice
Most participants with babies between the ages of zero to six months reported breastfeeding many times per day or whenever the baby wanted it. Nevertheless, a considerable number of participants said they only breastfed whenever their baby cried. Participants also said breastfeeding on demand was common during the first two or three months after childbirth, and before the introduction of solid food. Some participant's breastfed many times per day because they supposed their babies liked to suck and breast milk was the only recommended food during the first six months. Conversely, other participants believed when the baby cried, it meant he/she was hungry.
Others said their babies took a long time sucking and they perceived this to mean the child could pass considerable time without feeling hungry. Moreover, some participants said they could not produce enough breast milk to feed the baby every time he/she cried due to their own biological problems.
Knowledge of duration of exclusive breastfeeding
The duration of exclusive breastfeeding varied according to the knowledge of the mothers. Table 3 summarises the knowledge of duration of exclusive breastfeeding. Most participants had no clear understanding of the reasons for or the duration of exclusive breastfeeding. Some said exclusive breastfeeding lasted between 3 and 5 months while others knew exclusive breastfeeding lasted 6 months, and while few had the notion exclusive breastfeeding lasted more than 6 months.
Participants exclusively breastfed their babies up to three months because they presumed the baby's stomach was still weak and could not support any food other than breast milk or formula.
Some participants were of the opinion exclusive breastfeeding should last six months because during this period, the baby was young and still developing and should be fed only breast milk. They added their babies should not eat other types of food because it could cause stomach-aches.
Adherence to antiretroviral therapy during breastfeeding
All participants said that their babies received antiretroviral syrup after childbirth. They also received oral Nevirapine -an antiretroviral for the baby -to be given at home over the course of six weeks. The major challenge to compliance with prescribed antiretroviral therapy was the lack of food. Participants reported facing hunger because both breastfeeding and antiretroviral drugs required proper nutrition. They divulged they faced food shortages due to draught and lack of money.
The nurses confirmed most mothers complied with instructions regarding antiretroviral therapy because they were afraid their babies could be infected during the breastfeeding period. Nonetheless, they also said there were still some risks among mothers who did not disclose their HIV-positive status to their husbands. Some of these mothers adhered to antiretroviral therapy for the baby and themselves without informing their husbands. However, once their husbands discovered this, these women were often forced to stop treatment of prevention of mother-to-child transmission of HIV. One nurse disclosed the following:
Last year (2014), we had a problem here in the health facility. Our colleague almost suffered aggression because a patient's husband discovered that his wife and the baby were receiving HIV treatment. He said that he did not want treatment of prevention of mother-to-child transmission of HIV because none of his family members was suffering from AIDS. He ordered the nurses to stop the treatment. He added that if they insisted with treatment he would take his wife and the baby to another health facility. The mother and the child interrupted antiretroviral therapy; and we have never heard about them [since] (Nurse). 
Management of illness during breastfeeding
A considerable number of participants reported illness episodes during the breastfeeding period. The most common maladies were malaria, headache, fever, grippe and injures of the nipples. Some participants sought a health facility to treat their illnesses but few went to a pharmacy to buy medications to treat fever, constipation or headache.
Participants said they continued breastfeeding while experiencing illness episodes such as fever, constipation, grippe and malaria. However, some participants who had damage to their nipples stopped breastfeeding until they were treated even though their babies were between one week and three months old. The babies instead were fed water, formula or porridge. Only a few participants reported continuing breastfeeding because just one nipple was injured.
Illness episodes were also experienced among participants' infants. The most reported illnesses were malaria, constipation, fever, diarrhoea and inflammation of the mouth. Most participants sought treatment for their babies at health facilities. However, some participants treated fever and constipation at home by using a homemade syrup remedy.
Some participants said their husbands, mothers and mother-inlaws decided on the treatment to be used when they or their babies experienced illness. Less commonly, some women personally made the decision on how to treat these illnesses. Nevertheless, those who used homemade syrup to treat their babies said they had been advised to do so by the nurses.
Discussion
Findings of this study revealed participants strived to comply with biomedical norms during the exclusive breastfeeding period but they faced various constraints. Most participants complied with the onset of breastfeeding, as recommended by WHO [2] . However, biological problems of the mother and baby, lack of decision-making on the type of infant feeding, and the perception that the baby should only be breastfed when he/she starts crying hampered the immediate initiation of breastfeeding as documented in other sub-Saharan countries [44] [45] [46] . This study also revealed lactating mothers had mixed perceptions and inadequate knowledge about breast milk and exclusive breastfeeding. Some participants perceived breast milk as safe while others viewed it as a risk for transmitting HIV to the baby. This conflict of belief had already been documented in earlier studies conducted in Zambia [47] . This is generally linked to inadequate health education about the benefits of exclusive breastfeeding in the presence of HIV.
These perceptions and lack of knowledge about exclusive breastfeeding tend to influence the lack of adherence to exclusive breastfeeding. Other barriers include the participants' experience of breastfeeding; the perception both breast milk and formula were not nutritious enough to feed the baby to six months of age. Similar results were documented in Mozambique [20, 21] and other African countries [48] [49] [50] [51] . Moreover, participants struggled to maintain the expected physical growth and ideal weight of their babies to avoid reprimands from the nurses rather than preventing malnutrition.
Participants did not often comply with exclusive breastfeeding due to factors such as limited maternal leave, and returning to school or farming. As well, some mothers did not disclose their HIV status or that of the baby. Often, these women were influenced by social norms, such as feeding water and traditional remedies to their babies. Also, there is inadequate counselling available to inform mothers about the advantages and duration of exclusive breastfeeding as well as its effect in the prevention of HIV. These results are congruent with other studies conducted in sub-Saharan Africa [45, 52] .
The socioeconomic circumstances of the participants also challenged exclusive breastfeeding and adherence to antiretroviral therapy. This study's findings revealed most participants were not able to produce an adequate milk supply. And, it was an enormous challenge to continue with antiretroviral therapy because they lacked enough food for themselves.
Despite this challenge, participants complied with antiretroviral therapy for their children as well as for themselves. This result is consistent with other studies done in sub-Saharan Africa [53, 54] . However, some participants did not seek health facility treatment for their own illness episodes or those of their babies.
This study suggests that despite the role of nurses in promoting exclusive breastfeeding, there are many missed opportunities. For example, they should be advising women to express breast milk manually. This practice stimulates the production of breast milk and prolongs the lactation period. In addition, the availability of expressed breast milk is advantageous should the mother fall ill. These practices could assist mothers to exclusively breastfeed for a longer period and prevent mixed feeding.
Limitation
This study is limited to the study settings and methods used to select the participants. The research was held in two districts. It accessed only some participants who attended postnatal care at child at risk clinics (CRC). All other HIV-positive mothers who did not attend CRC were not included.
The study sample size was very limited for understanding how and why participants perceived biomedical norms in their everyday lives. It did not take in consideration the representatives of the study population. Although the sample size generated some quantitative data, it does not capture the correlation of participants' practices. Thus, the results of this study should be interpreted prudently. To minimise these limitations, we triangulated the assorted data collected with various tools in the data analysis.
Conclusion
The findings of this study have revealed participants complied with some biomedical recommendations to prevent mother-tochild transmission of HIV. This included the onset of breastfeeding after childbirth, breastfeeding on demand, as well as adherence and compliance of antiretroviral therapy for both mother and the baby.
However, the majority of participants did not comply with exclusive breastfeeding practice up to the age of six months. This was most often due to biological, social and economic factors as well as inadequate counselling on the effects of exclusive breastfeeding on the baby and HIV prevention. Also, there were mixed perceptions among the participants about breast milk and exclusive breastfeeding. And finally, there was inadequate knowledge available about exclusive breastfeeding and its relationship with prevention of mother-to-child transmission of HIV.
These findings suggest the choice of infant feeding, the manner of treating it, caring for it, feeding practices and the length of exclusive breastfeeding seem to be influenced by the participants' perceptions, incorporated learned experiences and the social environment in which they live. Therefore, the biomedical recommendations on breastfeeding appear to be a new practice which is still in the process of incorporation among lactating HIV-positive mothers.
The study proposes there is a definite need for adequate health education concerning exclusive breastfeeding practice and its relationship with mother-to-child transmission of HIV. Such education should take into account mothers' perceptions, their experiences and the environment they inhabit.
